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J--UCAS Industry Day UCAS Industry Day ----

PurposePurpose

•• Acquaint You with the JAcquaint You with the J--UCAS ProgramUCAS Program

•• Describe the Describe the Common Operating System (COS) Common Operating System (COS) 
and Our Plan to Develop Itand Our Plan to Develop It

•• Describe the Integrator/Broker Role in Describe the Integrator/Broker Role in COSCOS
DevelopmentDevelopment

•• Discuss Potential Technology Contribution Discuss Potential Technology Contribution 
OpportunitiesOpportunities
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Joint Unmanned Combat Air Systems Joint Unmanned Combat Air Systems ----

Unique Joint ProgramUnique Joint Program
•• DARPADARPA--Air ForceAir Force--Navy Joint Development ProgramNavy Joint Development Program

–– Effective 1 Oct 2003 … Effective 1 Oct 2003 … Program Office in Arlington, VA
•• Outgrowth of Earlier DARPA ProgramsOutgrowth of Earlier DARPA Programs

–– Uninhabited Tactical Aircraft (UTA) Uninhabited Tactical Aircraft (UTA) –– 19941994--19961996
–– DARPADARPA--USAF Unmanned Combat Air Vehicle (UCAV) USAF Unmanned Combat Air Vehicle (UCAV) –– 19971997--20032003
–– DARPADARPA--Navy Unmanned Combat Air Vehicle (UCAVNavy Unmanned Combat Air Vehicle (UCAV--N) N) –– 20002000--20032003

•• NetworkNetwork--based Systembased System--ofof--SystemsSystems
–– Focus on Operational Capabilities … Specific Mission ApplicationFocus on Operational Capabilities … Specific Mission Applicationss
–– 2 Prime Contractors 2 Prime Contractors ---- Boeing (XBoeing (X--45), Northrop Grumman (X45), Northrop Grumman (X--47)47)

•• Atypical Program ArchitectureAtypical Program Architecture
–– Spiral Development … Cutting Edge Technologies … Spiral Development … Cutting Edge Technologies … ATDsATDs
–– Operational Assessment … Exploration/Demonstration of CapabilitiOperational Assessment … Exploration/Demonstration of Capabilitieses
–– Aggressive Timeline … FY07 for Start of the “OA”Aggressive Timeline … FY07 for Start of the “OA”

•• Large Program Large Program -- $4B+ over the FYDP$4B+ over the FYDP
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Program EvolutionProgram EvolutionProgram Evolution

FY99 FY00 FY01 FY02

XX--45B45B
24,000 lb24,000 lb

XX--45A45A
12,000 lb12,000 lb

DARPADARPA--USAF UCAV ATDUSAF UCAV ATD

XX--47A47A
5,000 lb5,000 lb

DARPADARPA--Navy UCAVNavy UCAV--NN

Common Sensors
& Weapons

FY03

XX--47B47B
42,000 lb42,000 lb

XX--45C45C
36,000 lb36,000 lb

Joint FocusJoint Focus

Common
Operating

System
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J-UCAS Capability Demonstration Program --

The Vision
JJ--UCAS Capability Demonstration Program UCAS Capability Demonstration Program ----

The VisionThe Vision
•• Versatile Combat CapabilityVersatile Combat Capability

– Multi-Mission Adaptability 
– Global Operations

•• Manned Force AugmenterManned Force Augmenter
–– Unique, Difficult MissionsUnique, Difficult Missions
–– Operational SynergyOperational Synergy
–– Force AmplificationForce Amplification

•• NetworkNetwork--Centric OperationsCentric Operations
–– NetworkNetwork--based Architecturebased Architecture
–– MultiMulti--Vehicle CollaborationVehicle Collaboration
–– High Levels of AutonomyHigh Levels of Autonomy
–– Flexible Human InterventionFlexible Human Intervention
–– Enhanced Situation AwarenessEnhanced Situation Awareness
–– Dynamically Adaptive SystemDynamically Adaptive System
–– Predictable Battlefield Effects Predictable Battlefield Effects 

… Unpredictable Tactics… Unpredictable Tactics
•• Affordable SystemAffordable System--ofof--SystemsSystems

–– Common Operating SystemCommon Operating System
–– Air Vehicle CompatibilityAir Vehicle Compatibility
–– Reduced Support CostsReduced Support Costs

SEAD/Electronic Attack Surveillance

Deep Strike
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Collaborative OperationsCollaborative OperationsCollaborative Operations

Increase System VersatilityIncrease System Versatility
•• Deep/Denied EnvironmentsDeep/Denied Environments
•• SystemSystem--ofof--Systems ThreatsSystems Threats
•• Multiple Engagement OptionsMultiple Engagement Options
•• Diverse MissionsDiverse Missions

Improve System PerformanceImprove System Performance
•• Reduced Target Location TimeReduced Target Location Time
•• More Assured Target IdentificationMore Assured Target Identification
•• Sustained Ground TrackingSustained Ground Tracking
•• Improved Targeting PrecisionImproved Targeting Precision
•• Rapid Battle Damage AssessmentRapid Battle Damage Assessment

Enhance SurvivabilityEnhance Survivability
•• Group Self Defense TacticsGroup Self Defense Tactics
•• Novel CONOPS (e.g. BiNovel CONOPS (e.g. Bi--static Ops)static Ops)
•• Graceful System DegradationGraceful System Degradation
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Global Capabilities—
SPACE AS INFRASTRUCTURE
Global CapabilitiesGlobal Capabilities——
SPACE AS INFRASTRUCTURESPACE AS INFRASTRUCTURE

Navigation

Communications
“Reach Forward –
Reach Back”

• Remote Sensing
(Collaborative)

• Missile Warning

Global OperationsGlobal Operations
• Airspace Deconfliction
• Large # of Platforms
• Coordinated C2-ISR
• Near Real Time

Theater C2
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Program Direction & ExpectationsProgram Direction & Expectations
•• OSD Objectives (23 Jun 03 USD/AT&L Memorandum)OSD Objectives (23 Jun 03 USD/AT&L Memorandum)

–– Demonstrate Feasibility & Flexibility Of The JDemonstrate Feasibility & Flexibility Of The J--UCAS ConceptUCAS Concept
–– Conduct Joint Operational Assessment Of JConduct Joint Operational Assessment Of J--UCAS CapabilitiesUCAS Capabilities

•• OA In FY07OA In FY07--09 Timeframe … Facilitate Early Service Decision09 Timeframe … Facilitate Early Service Decision
–– Maintain Competitive Environment Throughout The ProgramMaintain Competitive Environment Throughout The Program

•• Service OA Expectations (OA Capability Statements)Service OA Expectations (OA Capability Statements)
–– Diverse Mission PrioritiesDiverse Mission Priorities

•• USAF USAF –– SEAD / Electronic AttackSEAD / Electronic Attack
•• Navy Navy –– Persistent Surveillance / Reconnaissance (Deferred)Persistent Surveillance / Reconnaissance (Deferred)

–– Demanding Air Vehicle CharacteristicsDemanding Air Vehicle Characteristics
•• Range / Radius / EnduranceRange / Radius / Endurance
•• Payload Options Payload Options –– Type / Weight / VolumeType / Weight / Volume
•• Signature Signature –– LO To The Next LevelLO To The Next Level
•• Air RefuelingAir Refueling
•• Carrier Suitability (Navy)Carrier Suitability (Navy)
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J-UCAS ProgramJJ--UCAS ProgramUCAS Program

Demo
Survivability

Supportability
Carrier Suit

Demo
Autonomous Ops
Multi-vehicle Ops
Dynamic Tasking

Op Ass’t
SEAD 

Surveillance 
EA

Strike

• Common Operating System
• Common Elements

- Sensors
- Weapons
- Communications

System Demonstration Program:
Demonstrate J-UCAS technical 
feasibility, military utility and 

operational value

System Demonstration Program:
Demonstrate J-UCAS technical 
feasibility, military utility and 

operational value

Operational Assessment and 
Effects Based Development
Provide the Services with 

program options 

Operational Assessment and 
Effects Based Development
Provide the Services with 

program options 

. .
 .

. .

Today

ReplannedReplanned
ProgramProgram

 .
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Successful 1st Generation Air VehiclesSuccessful 1Successful 1stst Generation Air VehiclesGeneration Air Vehicles

XX--45A Accomplishments45A Accomplishments
–– First Flight First Flight –– May 02May 02
–– Max Altitude / Max Speed Max Altitude / Max Speed –– Feb 03Feb 03
–– MultiMulti--Vehicle Ground Tests Vehicle Ground Tests –– Feb 04Feb 04
–– Guided Weapons Release Guided Weapons Release 

Demonstration Apr 04Demonstration Apr 04
Software Develops Critical JSoftware Develops Critical J--UCAS UCAS 
Functionality Functionality 

–– Vehicle Decision Making Vehicle Decision Making 
–– MultiMulti--Vehicle CollaborationVehicle Collaboration

X-47A First Flight

•• XX--47A Accomplishments47A Accomplishments
–– First Flight First Flight –– May 03May 03
–– Low Speed Aerodynamics & Low Speed Aerodynamics & 

Flying QualitiesFlying Qualities
–– Carrier Landing Systems Carrier Landing Systems 

CompatibilityCompatibility

•• Design Leverages Global Hawk Design Leverages Global Hawk 
And Fire Scout ExperienceAnd Fire Scout Experience

X-45A Guided Weapons Drop

••

••
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Toward Operational Air VehiclesToward Operational Air VehiclesToward Operational Air Vehicles
Challenging ObjectivesChallenging Objectives
•• Long Range Long Range –– Combat Radius Combat Radius 

–– 1300 nm with 4500 lb Payload1300 nm with 4500 lb Payload
•• Significant Endurance/PersistenceSignificant Endurance/Persistence

–– Demo System: 1000 nm / 2 hrs loiterDemo System: 1000 nm / 2 hrs loiter
–– Objective System: 1000 nm / 3.5 hrs loiterObjective System: 1000 nm / 3.5 hrs loiter

•• Sizable PayloadSizable Payload
–– Size / Volume & Weight Size / Volume & Weight -- 4000# 4000# -- 2 2 JDAMsJDAMs
–– Multiple Weapons / Sensor PalletsMultiple Weapons / Sensor Pallets

•• High Platform SurvivabilityHigh Platform Survivability
•• Versatile Sensor SuiteVersatile Sensor Suite

–– ESM CapabilityESM Capability
–– Synthetic Aperture RadarSynthetic Aperture Radar
–– EO / IR SensorEO / IR Sensor
–– EW / Electronic Attack PayloadEW / Electronic Attack Payload

•• Carrier SuitabilityCarrier Suitability
–– Catapult LaunchCatapult Launch
–– Arrested, 3Arrested, 3rdrd Wire LandingWire Landing

•• Global OperationsGlobal Operations
–– Air Air RefuelableRefuelable
–– Civil Airspace CompatibleCivil Airspace Compatible

Boeing X-45C

Northrop Grumman X-47B
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Common Systems & TechnologiesCommon Systems & TechnologiesCommon Systems & Technologies

ARC-210

Beacon

Mission 

Processor

SAR
GPS MILSTAR

ESM Transponder

MIDS

EOIR

ARC-210

Beacon

Mission 

ProcessorMission 

Processor

SAR
GPS MILSTAR

MILSTAR

ESM Transponder

MIDS

EOIR

ARC-210

Beacon

Mission 

Processor

SAR

GPS MILSTAR

ESM
Transponder

MIDS

EOIR

ARC-210

Beacon

Mission 

ProcessorMission 

Processor

SAR

GPS MILSTAR
MILSTAR

ESM
Transponder

MIDS

EOIR

CommonCommon
OperatingOperating

SystemSystem

•• Common Operating SystemCommon Operating System
•• Communications CapabilityCommunications Capability
•• SensorsSensors
•• Weapons Weapons 
•• Avionics Hardware (e.g. Processors)Avionics Hardware (e.g. Processors)

CommonCommon
SensorsSensors

ARC-210

Beacon

Mission 

Processor

SAR
GPS

MILSTAR

ESM
Transponder

MIDS

EOIR

ARC-210

Beacon

Mission 

Processor
Mission 

Processor

SAR
GPS

MILSTAR

MILSTAR

ESM
Transponder

MIDS

EOIR
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JJ--UCAS System ElementsUCAS System Elements

Operating SystemOperating System
•• System C2 & InterfacesSystem C2 & Interfaces
•• Comms ManagementComms Management
•• Mission PlanningMission Planning
•• Autonomous FunctionsAutonomous Functions
•• Health/StatusHealth/Status
•• Logical HSI …Logical HSI …

Platform/Vehicle(s)Platform/Vehicle(s)
•• MissionMission--Tailored DesignTailored Design
•• Vehicle ManagementVehicle Management
•• Vehicle Autonomous FunctionsVehicle Autonomous Functions

Control Station(s)Control Station(s)
•• Physical HSI (Displays, I/O, …)Physical HSI (Displays, I/O, …)
•• Launch/Recovery Control Launch/Recovery Control 
•• VehicleVehicle--Payload OperationsPayload Operations
•• Human CrewHuman Crew

Payload Systems Payload Systems 
•• Sensor(s)Sensor(s)
•• OnOn--Board Processing Board Processing 
•• Data RelayData Relay
•• WeaponsWeapons

CommunicationsCommunications
•• Secure Links/NetworkSecure Links/Network
•• LOS or BLOS OpsLOS or BLOS Ops

Operational InfrastructureOperational Infrastructure
•• Communications RelayCommunications Relay
•• NavigationNavigation
•• SustainmentSustainment
•• TransportTransport

Direct SupportDirect Support
•• MaintenanceMaintenance
•• LogisticsLogistics
•• Launch/Recovery Launch/Recovery 

InfrastructureInfrastructure
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Common Operating SystemCommon Operating SystemCommon Operating System

ProcessingDisplays

NetworksData
Server

Comm
ProcessingDisplays

NetworksData
Server

Comm

…… ……

•• IntraIntra--operable, Interoperable, GIGoperable, Interoperable, GIG--CompliantCompliant
•• Flexible Autonomy … Human InterventionFlexible Autonomy … Human Intervention
•• Decouples System IT & Platform DevelopmentsDecouples System IT & Platform Developments

Common Operating SystemCommon Operating System
The Architecture, Algorithms, Software,

and Services that –

–– Control/Manage System ResourcesControl/Manage System Resources
–– Facilitate Information ExchangeFacilitate Information Exchange
–– Provide Provide BattlespaceBattlespace AwarenessAwareness
–– Enable InterEnable Inter--platform Collaborationplatform Collaboration
–– Enable Autonomous OperationsEnable Autonomous Operations
–– Maintain Quality of ServiceMaintain Quality of Service
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Joint Unmanned Combat Air SystemJoint Unmanned Combat Air SystemJoint Unmanned Combat Air System

CommonCommon
OperatingOperating

SystemSystem

Human-System
Interface

Sensor – ‘A’
Sensor – ‘B’
Weapon Type 1 & 2

Sensor – ‘A’
Sensor – ‘C’
Weapons Type 2 & 3

Sensor – ‘A’
Sensor – ‘B’
Sensor – ‘C’

Sensor – ‘A’
Sensor – ‘B’
Weapons Type 1 & 3

•• Virtual MultiVirtual Multi--Ship Ship 
Mission Module Mission Module -- ‘N’‘N’

Sensor – ‘A’
Sensor – ‘C’
Weapon Type 1 & 2

MultiMulti--platform Combat Suite Provides platform Combat Suite Provides 
Versatile Combat CapabilityVersatile Combat Capability
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Joint Unmanned Combat Air SystemJoint Unmanned Combat Air SystemJoint Unmanned Combat Air System
New New CONOPsCONOPs and Tactics Possible …and Tactics Possible …

NetworkNetwork

CoordinatorCoordinator

AnomalyAnomaly
ManagementManagement

MissionMission



PUBLIC RELEASE
Distribution Statement A: Approved for Public Release #2139 – Distribution Unlimited.

Common Operating SystemCommon Operating SystemCommon Operating System

ConsortiumConsortium--like Business Arrangementlike Business Arrangement3 Levels3 Levels

AgreementNorthrop
Grumman

Boeing

Integrator/
Broker

A                                                    D

B                  C 

•• Program Primes Program Primes –– Key StakeholdersKey Stakeholders
Fractional OwnershipFractional Ownership
Platform Integrators Platform Integrators –– Physical, FunctionalPhysical, Functional
S/W DevelopersS/W Developers
COS CollaboratorsCOS Collaborators

•• Other ContributorsOther Contributors
Based on Potential Based on Potential Contribution(sContribution(s))
Small Houses, Other Primes, Traditional Small Houses, Other Primes, Traditional 
Subs, Commercial ProvidersSubs, Commercial Providers

JJ--UCAS UCAS PgmPgm
OfficeOffice

•• Integrator/Broker/ObserverIntegrator/Broker/Observer
Unique Role … Not an LSI ... No OtherUnique Role … Not an LSI ... No Other
Integrator … Facilitator … RefereeIntegrator … Facilitator … Referee
No Intellectual PropertyNo Intellectual Property

Business dynamics promote competition & ownership ...Business dynamics promote competition & ownership ...
Increased idea pool decreases technology riskIncreased idea pool decreases technology risk
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Decoupling the Operating SystemDecoupling the Operating SystemDecoupling the Operating System

Traditional System DevelopmentTraditional System Development

r C
hangesInitial Avionics/SoftwareInitial Avionics/Software

(>4 Years)(>4 Years)

Platform/Airframe (3Platform/Airframe (3--5 Yrs)5 Yrs)

UpgradeUpgrade
(18 Months?)(18 Months?)

Modified AirframeModified Airframe

UpgradeUpgrade Completion?Completion?

r C
hanges

Modified AirframeModified Airframe

Use
Use

JJ--UCAS System Development ConceptUCAS System Development Concept

New Platform/Airframe?New Platform/Airframe?

User C
hanges

User C
hanges New Platform/Airframe?New Platform/Airframe?Platform/AirframesPlatform/Airframes

(Continuous System Software Spirals)(Continuous System Software Spirals)Common Operating SystemCommon Operating System

Airframe                                                        Airframe                                                        Avionics/SoftwareAvionics/Software
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ChallengesChallengesChallenges
•• Significant Technical Hurdles … Demanding ScheduleSignificant Technical Hurdles … Demanding Schedule

–– Achieving Integrated System Performance and CapabilitiesAchieving Integrated System Performance and Capabilities
•• Complex, StateComplex, State--ofof--thethe--Art Air VehiclesArt Air Vehicles
•• Operating System Flexibility and Versatility … Including the Operating System Flexibility and Versatility … Including the 

Human ElementHuman Element
–– Taking Full Advantage of the TechnologiesTaking Full Advantage of the Technologies
–– Understanding & Reducing System VulnerabilitiesUnderstanding & Reducing System Vulnerabilities

•• Overcoming Institutional & Cultural InertiaOvercoming Institutional & Cultural Inertia
–– Building User Trust in the Systems & TechnologiesBuilding User Trust in the Systems & Technologies
–– Improve User Willingness to Adapt … Exploit New Improve User Willingness to Adapt … Exploit New 

OpportunitiesOpportunities
–– Integration Into the Global AirspaceIntegration Into the Global Airspace

•• Maintaining a Focus on AffordabilityMaintaining a Focus on Affordability
–– Resisting Requirements Creep … Tendency to Increase Size & Resisting Requirements Creep … Tendency to Increase Size & 

ComplexityComplexity
–– Continuous Focus on Cost IssuesContinuous Focus on Cost Issues
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J-UCAS Office StructureJJ--UCAS Office StructureUCAS Office Structure

Dr. Michael S. Francis
J-UCAS Program Director
Dr. Michael S. Francis

J-UCAS Program Director

CPT (Sel) Ralph Alderson, USN
Deputy Program Director
X-45 Program Manager

Mr. Randy Brown
X-45 Deputy Program Manager

CPT (Sel) Ralph Alderson, USN
Deputy Program Director
X-45 Program Manager

Mr. Randy Brown
X-45 Deputy Program Manager

Col (Sel) Paul Waugh, USAF
Deputy Program Director
X-47 Program Manager

Mr. John Kinzer
X-47 Deputy Program Manager

Col (Sel) Paul Waugh, USAF
Deputy Program Director
X-47 Program Manager

Mr. John Kinzer
X-47 Deputy Program Manager

Kristen Numrych
Business Operations

Admin • Finance • Contracts

Kristen Numrych
Business Operations

Admin • Finance • Contracts

M Francis (Acting)
Customer Relations

OA Planning • T&E • Prog Planning

M Francis (Acting)
Customer Relations

OA Planning • T&E • Prog Planning

(TBD)
Chief Technical Officer

(TBD)
Chief Technical Officer(TBD)

Program Security Officer
(TBD)

Program Security Officer

Mr. Marc J. Pitarys
Deputy Program Director

Common Systems & Technologies
LCDR Bob Severinghaus

CST Deputy Program Manager

Mr. Marc J. Pitarys
Deputy Program Director

Common Systems & Technologies
LCDR Bob Severinghaus

CST Deputy Program Manager

J-UCAS Integrated IPTs
Distributed Staff – DARPA/DC; USAF/Dayton; USN/Patuxent River; Edwards AFB

J-UCAS Integrated IPTs
Distributed Staff – DARPA/DC; USAF/Dayton; USN/Patuxent River; Edwards AFB
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AgendaAgendaAgenda

14001400--15001500AllAll
Concluding Remarks, WrapConcluding Remarks, Wrap--upup
And AdjournAnd Adjourn

13001300--14001400AllAllMore Questions & AnswersMore Questions & Answers

08500850--09450945Mr. PitarysMr. Pitarys

Common Systems & TechnologyCommon Systems & Technology
Overview & Overview & 
Common Operating System Common Operating System 
(COS) Overview(COS) Overview

10151015--10451045AllAllBreakBreak

11301130--12001200AllAllQuestions & AnswersQuestions & Answers
12001200--13001300

10451045--11301130

09450945--10151015

08100810--08500850

08000800--08100810

AllAllLunchLunch

Mr. BenningtonMr. BenningtonIntegrator/Broker SolicitationIntegrator/Broker Solicitation

Mr. PitarysMr. PitarysCOS Integrator/BrokerCOS Integrator/Broker

Dr. FrancisDr. FrancisJJ--UCAS OverviewUCAS Overview
Mr. PitarysMr. PitarysAgenda OverviewAgenda Overview
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